PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 1 0-284381 

(43)Date of publication of application : 23.10.1998 



(51)IntCL 



H01L 21/027 
B05C 11/08 
B05D 1/40 
G03F 7/16 



(21) Application number : 09-088135 

(22) Date of filing : 07.04.1 997 



(71) Applicant : DAINIPPON SCREEN MFG CO LTD 

(72) Inventor : KIZAKI KOJI 

TANIGUCHI YOSHIO 
KISE KAZUO 



(54) COATER 
(57)Abstract 

PROBLEM TO BE SOLVED: To further suppress consumption of a coating liquid 
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the coating liquid while moving the nozzle section 7 relatively to the surface of 
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* NOTICES* , 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] It is a coater for rotating a substrate and applying coating liquid to a substrate front face, and 
predetermined spacing is opened in a field long in the 1st direction. Or the coating liquid supply means in 
which the regurgitation [ coating liquid ] is continuously possible, A migration means to make said 
coating liquid supply means displaced relatively to said substrate front face in said 1st direction and the 
2nd crossing direction. An intermittent field spreading means to apply coating liquid to the intermittent 
field which includes the center of rotation of said substrate while making said coating liquid supply 
means displaced relatively to said substrate front face, The coater equipped with a rotation means to 
make the whole front face of said substrate diffuse the coating liquid which was made to rotate said 
substrate with which coating liquid was applied to the intermittent field, and was applied to said 
intermittent field. 

[Claim 2] It is the coater according to claim 1 which said intermittent field spreading means repeats the 
regurgitation of said coating liquid, and a halt during migration of said coating liquid supply means, and 
forms a long spreading field intermittently in said 2nd direction in said 1st direction by said coating liquid 
supply means supplying coating liquid to a continuous field long in said 1st direction. 
[Claim 3] Said coating liquid supply means is a coater according to claim 2 which has the nozzle which 
has continuous long slitHike opening in said 1st direction. 

[Claim 4] Said coating liquid supply means is a coater according to claim 2 which has the nozzle which 
has the stoma of a large number arranged by approaching along said 1st direction. 

[Claim 5] It is the coater according to claim 1 which said intermittent field spreading means supplies said 
coating liquid continuously during migration of said coating liquid supply means, and forms a long 
spreading field in said 2nd direction intermittently in said-lst direction by said-coating liquid supply— - 
means' opening predetermined spacing in the long field which met in said 1st direction, and supplying 
coating liquid. 

[Claim 6] It is the coater according to claim 1 which said intermittent field spreading means repeats the 
regurgitation of said coating liquid, and a halt during migration of said coating liquid supply means, and 
forms an intermittent spreading field in said 1st and 2nd both directions by said coating liquid supply 
means* opening predetermined spacing in the long field which met in said 1st direction, and supplying 
coating liquid. 

[Claim 7] Said coating liquid supply means is a coater according to claim 5 or 6 which has the nozzle 
•which has two or more slitHike openings intermittently formed in said 1st direction. 
[Claim 8] Said coating liquid supply means is a coater according to claim 5 or 6 which has two or more 
nozzles which arrange in said 1st direction, are arranged in it, and have slitHike opening of 
predetermined die length, respectively. 

[Claim 9] Said coating liquid supply means is a coater according to claim 8 which has further the 
discharge quantity control means for controlling the coating liquid discharge quantity from said two or 
more nozzles, respectively. 

[Claim 10] Said intermittent field spreading means is a coater according to claim 1 which applies coating 
liquid to two or more annular intermittent fields of this alignment on said front face of a substrate. 
[Claim 11] Said migration means is a coater according to claim 1 which is the thing which makes said 
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coating liquid supply means displaced relatively in said the 1st direction and said 2nd direction to said 
substrate front face. 

[Claim 12] Said coating liquid supply means has two or more slit-like openings intermittently formed in 
said 1st direction, respectively, and has the 1st nozzle and the 2nd nozzle which have been put in order 
and arranged in said 2nd direction. After said intermittent field spreading means forms a long spreading 
field in the 2nd direction of said substrate intermittently in the 1st direction of said substrate by said 
1st nozzle, The coater according to claim 1 which is made to rotate 90 degrees of said substrates, and 
forms a long spreading field in the 1st direction of said substrate intermittently in the 2nd direction of 
said substrate by said 2nd nozzle. 

[Claim 13] Said coating liquid supply means is a coater given in either of claims 1-12 which is arranged 
so that said rotation means can be countered. 

[Claim 14] A coater given in either of claims 1-12 equipped with the 1st substrate attaching part which 
can counter said coating liquid supply means and holds said substrate, and the 2nd substrate attaching 
part which holds and rotates the substrate with which coating liquid was applied with said intermittent 
field spreading means. 



[Translation done.] 
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damages caused by the use of this translation. 
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3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a coater and the coater which applieis coating-liqui 

such as a photoresist, on the surface of a substrate especially. 

[0002] 

[Description of the Prior Art] As equipment which applies coating liquid to a substrate front face, the 
spin coater shown in JP,4-61955,A or JP,1-135565.A is known. In this spin coater, a substrate is held 
on a pivotable spin chuck and processing liquid is dropped at the center section of a substrate from a 
nozzle. Then, while rotating a substrate with a spin chuck and making the whole substrate front face 
diffuse the coating liquid of a substrate surface center section according to a centrifugal force, 
excessive coating liquid is shaken off out of a substrate so that the film of the coating liquid on a 
substrate may serve as desired thickness. Thereby, coating liquid is applied to the whole substrate front 
face. In addition, according to a cientrifugal force, the coating liquid shaken off from the center of a 
substrate disperses around, and is collected after spreading processing termination. 
[0003] In such a conventional spin coater, since coating liquid disperses to the perimeter of a substrate, 
more coating liquid than the amount of coating liquid required to form the film in a substrate front face 
must be supplied. Consequently, the consumption of coating liquid increases. Then, as shown in JP,7- 
28471 5,A, by scanning a substrate front face with a slit nozzle etc., coating liquid is supplied to the 
predetermined range a little smaller than the whole region on the front face of a substrate comparatively 
thinly, this substrate is rotated and the technique of making the whole substrate front face diffusing said 
coating liquid is also offered after that. 
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[0004] . 

[Problem(s) to be Solved by the Invention] According to the above techniques, sincexoating liquid is 
supplied to the beforehand comparatively large field, it is not necessary to apply coating liquid to a 
substrate side and to open it by rotation of a substrate, therefore supply of coating liquid can be 
lessened thinly, and consumption of coating liquid can be held down. However, reduction of the further 
consumption is called for by the amount of the coating liquid which disperses to the perimeter of a 
substrate according to a centrifugal force not few also with such a technique. 

[0005] The technical problem of this invention is to stop the consumption of coating liquid further as 
compared with conventional equipment, supplying coating liquid to a substrate front face at homogeneity. 
[0006] 

[Means for Solving the Problem] A coater according to claim 1 is a coater for rotating a substrate and 
applying coating liquid to a substrate front face, and is equipped with the coating liquid supply means, 
the migration means, the intermittent field spreading means, and the rotation means. A coating liquid 
supply means opens predetermined spacing in a field long in the 1st direction, or is a means in which the 
regurgitation [ coating liquid ] is continuously possible. A migration means is a means to make a, coating 
liquid supply means displaced relatively to a substrate front face in the 1st direction and the 2nd 
crossing direction. An intermittent field spreading means is a means to apply coating liquid to an 
intermittent field including the center of rotation of a substrate, making a coating liquid supply means 
displaced relatively to a substrate front face. A rotation means is a means to diffuse the coating liquid 
which was made to rotate the substrate with which coating liquid was applied to the intermittent field, 
and was applied to the intermittent field on the surface of [ whole ] a substrate. 

[0007] With this equipment, by the coating liquid supply means, predetermined spacing is opened in a 
field long in the 1st direction in a substrate front face, or coating liquid is supplied continuously. And this 
coating liquid supply means is made displaced relatively to a substrate in the 1st direction and the 2nd 
crossing direction. When spacing is opened in the 1st direction and coating liquid is supplied at this time, 
a spreading field long in the 2nd direction is intermittently formed in the 1st direction by supplying 
coating liquid continuously in the case of relative displacement. Moreover, when coating liquid is 
continuously supplied in the 1st direction, a spreading field long in the 1st direction is intermittently 
formed in the 2nd direction by supplying coating liquid intermittently in the case of relative displacement. 
In addition, coating liquid is supplied to the center of rotation of the substrate at the time of rotating a 
subs;trate with a rotation means^^^ 

[0008] Thujs, the substrate with which. coating liquid was. applied to the intermittent field, is rotated, and 
the whole substrate front face is made to diffuse coating liquid in homogeneity. Here, since coating liquid 
is supplied to an intermittent field, as compared with a case given in said official report which supplies 
coating liquid to all range a little smaller than the whole region on the front face of a substrate, it is 
possible to liessen consumption of coating liquid further. Moreover, the coating liquid supplied on the 
substrate is applied also to the field which is not supplied on a substrate by rotation of a substrate, can 
be opened, and is applied uniformly. 

[0009] A coater according to claim 2 supplies coating liquid to the continuous field where a coating 
liquid supply means is long in. the 1st direction in the equipment of claim 1. Moreover, during migration of 
a coating liquid supply means, an intermittent field spreading means repeats the regurgitation of coating 
liquid, and a halt, and forms a long spreading field intermittently in the 2nd direction in the. 1st direction. 
It is possible to lessen consumption for coating liquid further similarly also in this case as compared with 
said case where coating liquid is supplied to all range smaljer than the whole region on the front face of 
a substrate. 

[0010] The coater according to claim 3 has the nozzle to which a coating liquid supply means has 
continuous long slit-like opening in the 1st direction in the equipment of claim 2. In this case, since 
coating liquid is supplied by the nozzle which has continuous slitHike opening, variation in the amount of 
supply of the coating liquid in the 1st direction can be lessened, and coating liquid can be supplied to 
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homogeneity by the substrate front face. 

[0011] The coater according to claim 4 has the nozzle which has the stoma of a large number arranged 
by a coating liquid supply means approaching along the 1st direction in the equipment of claim 2. In this 
case, as compared with continuous slitHike opening, the consumption of coating liquid can be stopped 
more. 

[0012] A coating liquid supply means opens predetermined spacing in the long field to which the coater 
according to claim 5 met in the 1st direction in the equipment of claim 1, and supplies coating liquid. 
Moreover, an intermittent field spreading means supplies coating liquid continuously during migration of a 
coating liquid supply means, and forms a long spreading field in the 2nd direction intermittently in the 1st 
direction. In this case, although coating liquid will be applied to the intermittent field of the case of claim 
2, and hard flow, the consumption of coating liquid can be stopped similarly. 

[0013] A coating liquid supply means opens predetermined spacing in the long field to which the coater 
according to claim 6 met in the 1st direction in the equipment of claim 1, and supplies coating liquid, and 
during migration of a coating liquid supply means, an intermittent field spreading means repeats the 
regurgitation of coating liquid, and a halt, and forms an intermittent spreading field in the 1st and 2ndi 
both directions. In this case, since a spreading field is intermittently formed in the 1st and 2nd both 
directions, while being able to apply to homogeneity by the front face of a substrate, the consumption of 
coating liquid can be stopped more. 

[0014] The coater according to claim 7 has the nozzle which has two or more slitHike openings by which 
the coating liquid supply means was intermittently formed in the 1st direction in claim 5 or the 
equipment of 6. In this case, since two or more slit-like openings are prepared in one nozzle, while 
opening spacing easily and being able to supply coating liquid, the amount of supply from each opening is 
easily made to homogeneity. 

[0015] As for the coater according to claim 8, it has two or more nozzles for which a coating liquid 
supply means is put in order in the 1st direction, is arranged, and has slit-like opening of predetermined 
die length in claim 5 or the equipment of 6, respectively. In this case, the amount of supply of the " 
coating liquid of the 1st direction, such as making [ many ] the amount of supply for example, near a 
core as compared with a circumference part, is easily controllable by adjusting the configuration of 
opening of each nozzle etc. 

[0016] The coater according to claim 9 has further the discharge quantity control means for a coating 
liquid supply means to control the coatingjiquid discharge quan^^ 

respectively in the equipment of claim 8. In this case, evien if the configuration of opening of each nozzle 
etc. is the same, the amount of supply is controllable, 

[0017] A coater according to claim 10 is set to the equipment of claim 1, and an intermittent field 
spreading means applies coating liquid to two or more annular intermittent fields of this alignment on the 
front face of a substrate. In this case, when rotating a substrate like backward and diffusing coating 
liquid, homogeneity can be made to diffuse coating liquid more easily. A coater according to claim 11 
makes a coating liquid supply means, as for a migration means, displaced relatively in the 1st direction 
and 2nd direction to a substrate front face in the equipment of claim 1. 

[0018] In this case, a coating liquid supply means is made displaced relatively to a substrate, and a 
spreading field can be formed so that it may draw. Therefore, it can perform applying coating liquid to 
two or more annular intermittent fields of this alignment etc. free. It has the 1st nozzle and the 2nd 
nozzle which a coating liquid supply means has two or more slitHike openings intermittently formed in 
the 1st direction, respectively in the equipment of claim 1, and the coater according to claim 12 ' 
arranged in the 2nd direction, and have been arranged. And after an intermittent field spreading means 
forms a long spreading field in the 2nd direction of a substrate intermittently in the 1st direction of a 
substrate by the 1st nozzle, it rotates 90 degrees of substrates and forms a long spreading field in the 
1st direction of a substrate intermittently in the 2nd direction of a substrate by the 2nd nozzle. 
[0019] Here, the die length of opening of the 1st nozzle and the die length of opening of the 2nd nozzle 



can be adjusted, and the width efface of the spreading field of a substrate can be changed by length 
and its side. The coating liquid supply means is arranged so that a coater according to claim 13 can 
counter a rotation means in one equipment of claims 1-12. In this case, since a substrate can be made 
to be able to hold for a rotation means, coating liquid can be applied to an intermittent field and diffusion 
by spreading and rotation of an intermittent field can be performed on one stage, the tooth space of the 
whole equipment becomes small. 

[0020] The coater according to claim 14 is equipped with the 1st substrate attaching part which can 
counter a coating liquid supply means and holds a substrate, and the 2nd substrate attaching part which 
holds and rotates the substrate with which coating liquid was applied with an intermittent field spreading 
means in one equipment of claims 1-12. In this case, diffusion by spreading and rotation of an 
intermittent field is performed in somewhere else respectively. That is, spreading to a substrate will be 
performed by two stages. For this reason, the processing time in one stage becomes short, and the 
vyhole throughput improves. 
[0021] 

[Embodiment of the Invention] 

In [1st operation gestalt] drawing 1 , the coater with which the 1st operation gestalt of this invention 
was adopted is mainly equipped with the processing section 1, the resist liquid feeding. section 2, and the 
motor style 26. In this coater, a photoresist (it is only hereafter described as resist liquid) is applied to 
glass substrate P of a rectangle as shown in drawing 2 , and coating processing is performed. 
[0022] The processing section 1 is equipped with the substrate attaching part 4 which carries out 
vacuum adsorption and can hold Substrate P horizontally, and the resist liquid feed zone 5 which 
supplies resist liquid to the substrate P held at the substrate attaching part 4. The substrate attaching 
part 4 can be rotated freely and the motor style 26 carries out level rotation. Around the substrate 
attaching part 4, the cup 6 for preventing scattering of the resist liquid at the time of rotation is 
arranged. 

[0023] The resist liquid feed zone 5 has the nozzle section 7 prolonged along the top face of Substrate 
P in the direction of a shorter side of Substrate P (the depth direction of drawing 1 : the 1st direction), 
as shown in drawing 2 and drawing 3 . As the nozzle section 7 is shown in drawing 4 , a cross section is 
a handstand house type member. From the longitudinal direction both ends of Substrate P, the base of 
the nozzle section 7 inclines so that it may become low toward a center. Moreover, the nozzle section 7 
has the slit (opening) 20 of die length shorter than the shorter side die length of Substrate P, and is 
being fixed to the. lower limit of the nozzle support arm 8. the upper limit section. of the nozzle support . 
arm 8 — the migration frame 9 — the upper and lower sides — it is supported movable. The migration 
frame 9 is supported by the migration guide 10 movable. The migration guide 10 is prolonged along with 
the longitudinal direction (the longitudinal direction of drawing 1 ; the 2nd direction) of Substrate P. 
[0024] As shown in drawing 4 , in the nozzle section 7 interior, eye 31 a liquid pool with width of face 
wider than a slit 20 is formed in the middle of the slit 20. Eye 31 this liquid pool is for making the 
longitudinal direction (the depth direction of drawing 4 ) of the nozzle section 7 diffuse in homogeneity 
the resist liquid supplied from the resist liquid charging line 16 (after-mentioned). The resist liquid 
feeding section 2 has the pressure tank 1 1 with which the carboy 12 which stored resist liquid was 
contained, and the closure of the interior was carried out airtightly, as shown in drawing 1 . The 
pressurization piping 13 for which the nitrogen gas pressurized from the source of nitrogen gas which is 
not illustrated is supplied to the upper part of a pressure tank 1 1 is carrying out opening. In the middle 
of the pressurization piping 13, the cross valve 14 for feeding and discarding and the regulator 15 are 
arranged sequentially from [this ] the pressure tank 11 side. In addition, a cross valve 14 can choose 
whether nitrogen gas is supplied to a pressure tank 11, or it exhausts else. As for the resist liquid 
charging line 16, the end has reached near the base of a carboy 12,. and the other end is connected to 
the nozzle section 7. In the middle of the resist liquid charging line 16, the resist liquid supply valve 18 
and the suck back bulb 17 are arranged in this order from the carboy 12 side. 
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[0025] Furthermore, this coater is equipped with the control section 23 which consists of a 
microcomputer as shown in drawing 5 . The mechanical component of the substrate attaching part 4, the 
nozzle support armi 8, and the migration frame 9, the cross valve 14 for feeding and discarding, the resist 
liquid supply valve 18, the suck back bulb 17, and the motor style 26 are connected to the control 
section 23. Furthermore, various sensors (not shown), such as a sensor which detects the location of 
the nozzle support arm 8 or the migration frame 9, and other I/O devices are connected to the control 
section 23. 

[0026] It explains according to the control flow chart which shows actuation of a coater to drawing 6 
and drawing 7 . Initial setting of the whole coater is performed at step SI. Next, it waits to shift to step 
S2 and for the conveyance device which is not illustrated to carry in Substrate P to a coater. If 
Substrate P is carried in, it will shift to step S3 and vacuum adsorption of the substrate P will be carried 
out by the substrate attaching part 4. 

[0027] Then, coating processing is performed by step S4. By coating processing, as shown in drawing 7 , 
the nozzle section 7 is first moved to a start location at step S10. Here, the nozzle section 7 is arranged 
in the dotted-line location (namely, location which carried out predetermined distance penetration from 
the left end of Substrate P at Substrate P side) shown in drawing 8 . At this time, from Substrate P, the 
base of the nozzle section 7 opens a predetermined clearance, and is arranged. At step S11, horizontal 
migration of the nozzle section 7 is carried out to the longitudinal direction of Substrate P. And in step 
SI 2, the regurgitation of the resist liquid from a slit 20 and a halt are repeated with a predetermined 
period, moving the nozzle section 7. By this, resist liquid will be intermittently supplied to Substrate P. 
Discharging of resist liquid is performed by switching to a cross valve 14 supply-side, opening the resist 
liquid supply valve 18 further, and supplying resist liquid to the nozzle section 7 from a carboy 12. 
Moreover, a halt of the regurgitation of the resist liquid in this step SI 2 is performed by closing the 
resist liquid supply valve 18. In addition, in consideration of the dimension of the longitudinal direction of 
Substrate P, the passing speed of the nozzle section 7, the repeat period of the regurgitation and a halt, 
and regurgitation time amount, when supplying resist liquid in this step SI 2, it controls so that resist 
liquid is surely supplied to the center of rotation (O of drawing 8 ) of Substrate P. 
[0028] By performing such processing, as shown in drawing 8 . the long spreading field C is 
intermittently formed in the direction of a shorter side of Substrate P at the longitudinal direction of 
Substrate P. That is, resist liquid is supplied to an intermittent field including the center of rotation O of 
Substrate P. At step SI 3, it waits to arrive at the right end of the spreading field where it moved in as 
the nozzle section 7 showed drawing 8 by the arrow head, and Substrate P was set up beforehand. If the 
nozzle section 7 arrives at the right end of Substrate P, while shifting to step SI 4 and switching a cross 
valve 14 to an exhaust side, the resist liquid supply valve 18 is closed and supply of resist liquid is 
suspended completely. Migration of the nozzle section 7 is stopped at step SI 5. And at step SI 6, as 
shown in drawing 3 , the nozzle section 7 is evacuated to the evacuation location of the right end 
slanting upper part of Substrate P. 

[0029] Next, the motor style 26 is driven in step SI 7, and the substrate attaching part 4 is rotated with 
a predetermined rotational speed in the condition which shows in drawing 3 . At step SI 8, it waits for 
the predetermined rotation processing time to pass. In the meantime, according to a centrifugal force, it 
moves in the direction of a periphery, as a result, resist liquid spreads throughout the front face of 
Substrate P, and resist liquid diffuses the resist liquid supplied to the intermittent field of Substrate P 
also to fields other than an intermittent field. Next, it shifts to step SI 9 from step SI 8, rotation of the 
motor style 26 is suspended, and it returns to the main routine of drawing 6 . 

[0030] At step S5 of drawing 6 , adsorption of the substrate P by the substrate attaching part 4 is 
canceled. At step S6, it waits to discharge for the next processing of Substrate P of the conveyance 
device which is not illustrated. If Substrate P is taken out, it will wait to carry in return and the following 
substrate P to step S2. In addition, in this operation gestalt, it may be made to perform pull back 
actuation of the resist liquid by the suck back bulb 17 for every halt of the periodic regurgitation in step 
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SI 2, and to carry out only at the time of a regurgitation halt at step SI 4 at step SI 2, without carrying 
out. 

[0031] [Modification(s)] 

(a) The repeat period of the regurgitation and a halt of the resist liquid in step S12 of drawing 7 may be 
changed with the location of Substrate P. In the example shown in drawing 9 , width efface of the 
spreading field CO in the center section of Substrate P is enlarged as compared with the periphery. That 
is, even if it supplies comparatively a lot of resist liquid to a central part, there are few amounts which 
disperse in the substrate exterior according to a centrifugal force. However, the resist liquid supplied to 
the circumference part tends to disperse in the exterior of a substrate. So, in the example shown in this 
drawing 9 , the center section makes the amount of supply of resist liquid so few L and ] that it goes to 
a periphery. Therefore, the width of face of each spreading field serves as the spreading field C0> 
spreading field C1> spreading field C2> spreading field C3. 

[0032] In such an example, resist liquid can be more efficiently applied to the whole substrate P, and the 
consumption of resist liquid can be stopped more. 

(b) Although the slit 20 prolonged in the direction of a shorter side of a substrate was formed in the 
nozzle section 7 in said example, as shown in drawing 10 (a), it may replace with a slit and the nozzle 
section 40 .which has two or more stomata 41 arranged by approaching along the direction of a shorter 
side of a substrate may be used. Moreover, as shown in drawing 10 (b), it is good for the direction 
center section of a shorter side of a substrate also as the nozzle section 40 which has two or more 
stomata 41 for a slit 20 on the both sides. In addition, drawing 10 (a) and (b) are drawings which looked 
at the nozzle section 40 from the base, and the arrow head M shows the migration direction of the 
nozzle section 41. 

[0033] The nozzle section 50 applied to the coater by the 2nd operation gestalt of this invention at [2nd 
operation gestalt] drawing 1 1 is shown. In this example, the nozzle section 50 has two or more slits 51 
along that extending direction (the direction of a shorter side of a substrate). Here, each die length of 
each slit 51 is the same. 

[0034] By supplying resist liquid using such the nozzle section 50, as shown in drawing 1 2 , the long 
spreading field G can be intermittently formed in the direction of a shorter side at the longitudinal 
direction of Substrate P. Drawing 1 1 and the arrow head M in 12 show the migration direction of the 
nozzle section 50. In addition, when using such the nozzle section 50, in step SI 2 of drawing 7 in a 
previous e?Cjample, the;r|egurgitation of the resist liquid is carried. out continuously^: Other processings are 
the same as a previous example. Of course, also in this example, a slit 51 is arranged so that resist . 
liquid may surely be supplied to the center of rotation O of Substrate P. 
[0035] [Modification(s)] 

(a) The die length of each slit of the nozzle section 50 is changed, and you may make it the width of 
face of the spreading field of a center section become large as mentioned above as a modification of 
this 2nd operation gestalt as compared with the width efface of the spreading field of a periphery. 

(b) When applying resist liquid to an intermittent field as shown in drawing 12 . as shown in drawing 13 
(a), each may arrange two or more nozzle sections 60a, 60b, 60c, 60d, and 60e which have the above 
slits 51 side by side in the direction of a shorter side of a substrate. In this case, it is desirable to 
connect the resist liquid supply valve 61 with nozzle section 60c of a center section, to connect the 
resist liquid supply valve 62 with one pair of nozzle sections 60b and 60d of pars intermedia, to connect 
the resist liquid supply valve 63 with one pair of outermost nozzle sections 60a and 60e, and to enable it 
to control the amount of the resist liquid supplied to each nozzle sections 60a-60e according to an 
individual. 

[0036] Of course, a resist liquid supply valve is connected with each of each nozzle section, and you 
may enable it to control the resist liquid amount of supply to all the nozzle sections according to an 
individual. 

(c) As shown in drawing 13 (b), you may use for a center section combining 60f of nozzle sections which 
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have a slit 51, and 60g of nozzle sections which have two or more stomata 41 in a both-ends side. 
[0037] (d) An intermittent spreading field can be formed in the both directions of the 1st direction and 
the 2nd direction using the nozzle sections 50 and 60 of this 2nd operation gestalt by repeating the 
regurgitation of resist liquid, and a halt periodically like the 1st operation gestalt. Moreover, you may 
make it repeat the regurgitation and a halt for the both or either periodically using the nozzle sections 
60f and 60g. 

[0038] The [3rd operation gestalt] Although the long spreading field of an one direction was 
intermittently formed in the other directions with said 1st and 2nd operation gestalt, the ring domain of 
this alignment is intermittently formed with this operation gestalt. The configuration of the nozzle 
section in this case is shown in drawing 14 . Rotation of the nozzle section 70 shown in this drawing is 
attained centering on the center of rotation O of Substrate P, and it is prolonged for a long time in radial. 
And two or more slits 71a, 71b, 71c, and 71d are arranged along the direction where the nozzle section 
70 is prolonged at the pars basilaris ossis occipitalis. Slit 71a is arranged so that the center of rotation 
O may be included, and the die length of each slit is short as it goes to a periphery. That is, the die 
length of a slit is slit 71a> slit 71b> slit 71c> slit 7 Id. In addition, the nozzle section 70 is freely movable 
so that it may not become conveyance of Substrate P etc. with hindrance, and the location evacuated 
from the upper part of Substrate P . and the location shown in drawing 14 can be taken. 
[0039] The intermittent spreading field which is made to rotate such the nozzle section 70 and is 
obtained is shown in drawing 15 . the spreading field CO — slit 71a — the spreading field C1 — by slit 
71c, of slit 71 d. resist liquid is supplied by slit 71b and the spreading field C2 is formed for the spreading 
field 03 with b. In addition, although it will separate from the front face of a substrate in a part for the 
long side of a substrate slit 71 d which forms a field C3, it is desirable to prepare a valve etc. so that 
only supply of the resist liquid from slit 71 d can be suspended in the meantime. 
[0040] With such an operation gestalt, since two or more annular spreading fields are formed in this 
alignment, by rotation, it is easy to diffuse the resist liquid of each spreading field, and can apply to 
homogeneity more at little resist liquid. 
[Modification(s)] 

(a) As shown in drawing 16 , two or more annular spreading fields can also be formed in this alignment 
using the two nozzle sections 75 and 76. In this example, the 1st nozzle section 75 is formed so that it 
may extend in the direction of a shorter side of Substrate P, and it is movable to the. longitudinal 
direction of Substrate P in the substrate P upper part. Moreover, the 2nd nozzle section 76 is formed so 
•that it may extend in the longitudinal direction of Substrate P, and it is movable in the direction of a 
shorter side of Substrate P in the substrate P upper part. And the 1st nozzle section 75 has two or 
more slits 75a-75c arranged along the direction of a shorter side of Substrate P. Slit 75a of a center 
section has the longest die length, subsequently to this 1 pair of slit 75b of the pars intermedia which 
adjoins it is long, and 1 pair of slit 75c of a periphery is the shortest most. That is, the die length of each 
slit is slit 75a>1 pair slit 75c [ slit 75b>1 pair ]. Moreover, the 2nd nozzle section 76 has the slits 76b 
and 76c of one pair of each which has been arranged along with the longitudinal direction of Substrate P, 
the die length of slit 76b of a central site is the same as the die length of slit 75b of the 1st nozzle 
section 75, and the die length of outside slit 76c is the same as the die length of slit 75c of the 1st 
nozzle section 75. 

[0041] And to each slit, the resist liquid supply valve (not shown) is connected according to the 
individual, and the supply timing of the resist liquid from each slit can be controlled now. When forming 
an annular spreading field by such the nozzle section, the supply timing of the resist liquid from each slit 
is controlled moving the 1 st nozzle section 75 to the longitudinal direction of Substrate P. as first shown 
in drawing 17 (a), and a long spreading field is intermittently formed in the direction of a shorter side at 
the longitudinal direction of a substrate. In this case, it is the longest in the outermost spreading field, 
and is long to that degree in the spreading field of pars intermedia, and the spreading field of a center 
section is shortened most. Next, the supply timing of the resist liquid from each slit is controlled moving 
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the 2nd nozzle section 76 in the direction of a shorter side of Substrate P, as shown in drawing 17 (b). 
and a long spreading field is intermittently formed in the direction of a shorter side of Substrate P at the 
longitudinal direction of Substrate P. Of these spreading fields, the spreading field CO of a center 
section, the annular spreading field CI of pars intermedia, and the annular spreading field C2 of the 
periphery section are formed in this alignment. And the width of face is narrow as each spreading field 
goes outside. 

[0042] (b) An annular intermittent spreading field as shown in drawing 1 7 (b) can be formed also by the 
one nozzle section. Namely, the supply timing of the resist liquid from each slits 75a-75c is controlled 
moving the nozzle section 75 to the longitudinal direction of Substrate P first, as shown in drawing 18 
(a), and a long spreading field is intermittently formed in the direction of a shorter side of Substrate P at 
the longitudinal direction of Substrate P. Next, 90 degrees of substrates P are rotated. This condition is 
shown in drawing 18 (b). Next, with the point, the supply timing of resist liquid is controlled moving the 
nozzle section 75 to hard flow, and a spreading field is formed so that the spreading field formed 
previously may be connected. 

[0043] Thereby, two or more of the almost same annular spreading fields as the example of drawing 1 7 
can be formed in this alignment. 

(c) Moreover, as shown in drawing 1 9 , two or more annular spreading fields can also be formed in X and 
the direction of Y in the substrate upper part at this alignment using the nozzle section 80 which has 
the slit 81 of movable and predetermined width of face. That is, the spreading field CO including the 
center of rotation O of a substrate, the spreading field CI of the perimeter, and the spreading field C2 
of the periphery section can be formed in this alignment by making it move so that the nozzle section 80 
may be drawn along with the arrow head of drawing. 

[0044] (d) Moreover, a spreading field can be formed in this alignment also by rotating 180 degrees of 
substrates P, making the location passing through the upper part of the center of rotation O of 
Substrate P stop the nozzle section 50 shown in drawing 1 1 in the 2nd operation gestalt, preparing, and 
breathing out liquid from the nozzle section 50. Furthermore, the nozzle section 50 shown in drawing 1 1 
is made into the thing of the half die length, the location passing through the upper part of the center of 
rotation O of Substrate P is stopped, and a spreading field can be formed in this alignment also by 
rotating 360 degrees of substrates P. 

[0045] The 4th operation gestalt is shown in [4th operation gestalt] drawing 20 . In this example, it has 
the two nozzle sections 83 and 84 on a par with the longitudinal direction of :Substrate P. The 1st nozzle 
section 83 has two slits 83a and 83b along the direction of a shorter side of Substrate P* and the 2nd 
nozzle section 84 has three slits 84a, 84b, and 84c along the direction of a shorter side of Substrate P. 
It shifts and slit 83a and slit 84a are arranged, although a part laps in the longitudinal direction of a 
substrate. Moreover, the same is said of the relation between slit 83b and slit 84c. Moreover, slit 84b is 
formed in the center section of the direction of a shorter side of Substrate P. And the width-of-face 
(die length) dimension of each slit is as follows. 

[0046] slit 84b> slit 84a=84c> slit 83a=83b — with such an operation gestalt, a long spreading field is 
intermittently formed in the direction of a shorter side of Substrate P at the longitudinal direction of 
Substrate P only using the 1st nozzle section 83, moving the 1st and 2nd nozzle sections 83 and 84 to 
the longitudinal direction (the direction of arrow-head M of drawing 20 ) of a substrate first. Next, 90 
degrees of substrates P are rotated, and a long spreading field is intermittently formed in the direction 
of a shorter side of a substrate at the longitudinal direction of Substrate P only using the 2nd nozzle 
section 84, moving said both nozzle sections 83 and 84 to hard flow (the direction of an arrow head of 
drawing 21 ) with the point. 

[0047] Thus, the intermittent spreading field formed is shown in drawing 21 . In drawing, the field shown 
as a continuous line is a spreading field formed of the 1st nozzle section 83, and the field shown with an 
alternate long and short dash line is a spreading field which should be formed of the 2nd nozzle section 
84. In this case, the width efface and the location of the spreading field of a longitudinal direction and 
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the spreading field of the direction of a shorter side in Substrate P are controllable according to an 
individual by changing the slit of the nozzle section. 

[0048] The [5th operation gestalt] Although it was made to perform the process which makes Substrate 
P rotate the process and Substrate P which apply resist liquid, and diffuses resist liquid on one stage 
with said each operation gestalt, it may be made to perform these on a separate stage. This example is 
shown in drawing 22 . The equipment shown in drawing has the spreading processing stage 85 and the 
rotatory diffusion stage 86. And the carrier robot (not shown) for conveying a substrate among each of 
these stages is formed. 

[0049] The spreading processing stage 85 has the nozzle section 7 as shown with said 1st operation 
gestalt, and the substrate supporting structure 90. The substrate supporting structure 90 here does not 
rotate. The nozzle section 7 is movable in the direction of an arrow head of drawing along the front face 
of the substrate supporting structure 90. Moreover, each equipment for supplying resist liquid which was 
mentioned above to the nozzle section 7 is connected with this nozzle section 7. 
[0050] Moreover, the rotatory diffusion stage 86 holds a substrate and has the pivotable substrate 
slewing gear 91. This substrate slewing gear 91 is rotated by the rolling mechanism of the motor which is 
not illustrated. With such equipment, resist liquid is applied to an intermittent field which was mentioned 
above on the spreading processing stage 85. And the substrate with which resist liquid was applied to 
this intermittent field is conveyed on the rotatory diffusion stage 86, a substrate rotates on this stage, 
and the resist liquid applied to the intermittent field diffuses on the whole substrate front face. 
[0051] Here, as compared with the case where spreading and rotation are performed, the processing 
time in each stage becomes short on one stage. Therefore, the throughput of equipment improves and 
the whole processing time is shortened. 
[0052] 

[Effect of the Invention] As mentioned above, according to this invention, the consumption of coating 
liquid can be stopped as compared with conventional equipment. 
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* NOTICES * 

JPG and NGIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The block mimetic diagram of the coater by the 1st operation gestalt of this invention. 
[Drawing 2] The partial perspective view of the nozzle section at the time of spreading processing. 
[Drawing 3] The outline front view showing one condition at the time of spreading processing. 
[Drawing 4] The IV~IV sectional view of drawing 2 . 

[Drawing 5] The block mimetic diagram showing the control configuration of a coater. 
[Drawing 6] The control flow chart of a coater. 
[Drawing 7] The control flow chart of a coater. 

[Drawing 8] The top view showing one condition at the time of spreading processing. 

[Drawing 9] The top view of the substrate in which the spreading condition by the modification of the 

1 St operation gestalt is shown. 

- 11 - 



[Drawing 10] The bottom view of the nozzle section by other modifications of the 1st operation gestalt 
of this invention. * 

[Drawing 1 1] The bottom view of the nozzle section by the.2nd operation gestalt of this invention. 
[Drawing 1 2] The top view of the substrate in which the spreading condition by said 2nd operation 
gestalt is shown. 

[Drawing 13] The mimetic diagram of the nozzle section by the modification of said 2nd operation 
gestalt. 

[Drawing 14] The top view of the nozzle section by the 3rd operation gestalt of this invention. 
[Drawing 15] The top view of the substrate in which the spreading condition by said 3rd operation 
gestalt is shown. 

[Drawing 1 6] The top view of the nozzle section by the modification of said 3rd operation gestalt 
[Drawing 17] The top view of the substrate in which the spreading condition by the modification of said 
3rd operation gestalt is shown. 

[Drawing 18] The top view showing the nozzle section and the spreading condition by another 
modification of said 3rd operation gestalt. 

[Drawing 1 9] The top view showing the nozzle section and the spreading condition by still more nearly 
another modification of said 3rd operation gestalt. 

[Drawing 20] The nozzle section by the 4th operation gestalt of this invention, and the top view of a 
substrate. 

[Drawing 21] The top view of the spreading condition by said 4th operation gestalt. 

[Drawing 22] The transverse-plane mimetic diagram of the coater by the 5th operation gestalt of this 

invention. 

[Description of Notations] 
1 Processing Section 

4 Substrate Attaching Part 

5 Resist Liquid Feed Zone 

7, 40, 50, 60a-60e, 70, 75, 76, 80 and 83, 84 nozzle sections 
18, 61. 62, 63 Resist liquid supply valve 

20, 51. 71a-71d. 75a-75c, 76b, 76c, 80a, 83a, 83b, 84a-84c Slit 
23 Control Section 

90 Substrate Supporting Structure 

91 Substrate Slewing Gear 
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<oft^*•f6]^;:ftv^^;fl^|g^cSrM)a:^l6]^cK^<:6tl^-?^^^ b y j/ h 7 i c y -y'N 7 i d t j^coTi^s. 

■i-5::i:;65-e#5,. nil l^tO'l 2(ct5Jt5^PPMfi> '*5; V X^^v^as 7 0 fi. ^:KP<D^i^^lci&Jf t ^>;i^/^. 

X/vSHSS 0<D^i6:fe-|R)Sr^LTV>5i Ji^Ja, ncDipJi J:5»J:. S*gPcD±:*-;6»feiijBb/cttai:, Ell 4tcs^ 

xs/T'S 1 2^C^3^^T. Vv^;^ hiSSrii^LTPtm-t- [0 0 3 9] J: 5 ''^/X7Vg|5 7 0 $rlH]^$iirT#b 

5o te©A!]!Sf±3feco^!li:|llC-efc5, t>*)5A/. lo ixSra^^^M^ia^^ig 1 5 Ic::^^-^. ^M^fgifKC 0 14>^ y 

tj:tJV^Tt>> mw.'P<r>m^'^^^o\t\±\^%;>:^ v^i)^-S^-f >y h 7 1 a k JzoTs 'M*M^C l »4x y y h 7 l b k 

tt*&$>i.5J; 5 (c;^y K5 I'SrBBSI-i, .toT. M#^^c 2f4;^.y 5' h 7 i ctcioT, ^ffi 

[0 0 3 51 i'&Wmy IS^'C 3(4;^y .-;/ H 7 1 dfCioTl^v';^ 

y y KDS^Sr^xL-C. MxE<0 J; 5 k. ^^Uo) ;^ y s' h 7 1 d ttSS<DSjalfP5)-T»«OD*ffi±*^5>^1- 

(b) Ell 2»c^i-<t5^i:F^:Xta^J-L'v?>^ ■ 

la 1 3' ( a ) jc^i-j; 5 Js. -^-tt-eH^sM;^ 1 0 0 4 0 ] ::<d i 5 

pJiC^ y h 5 1 ilrW-r-S^^O/X/i-aje 0 a , 20 ■■:?p^^;ei5|sl'C^fc:JF$;Bg$ttScDT% Inltefc J;oT#^*|g 

6 0 b, 6 0 c, 6 0 d, 6 0 e Sr. £*ScoMja*-[6]{c h?gdSfetfc-L^-r< ; ^>;ii^ V^:^;^ h^"^.}: 

/X;l^gB6 0b . 6 0 dkui^;^ h?Ktt*S#6 2 Sr»^ ( a ) 0 1 6 ic^-t-J;-5 tc. 2 ocD/ X/VgB 7 5 , 7 6 

«t^{a)«'m©VX7V'g|S6 Oa'. a O elcu--:/';;^ •Srffl^/^Ttt^(D^^(OS#«S«^IH'iL^^CJF^fife■r^:::^: t 

h^Wi^#6 3*iS^bT, =S-/X/l'la5 6 O a~6 0 e -Cf^ -S. :i<O0ijT?tt. "H 1 V X/Wg|5 7 5 tt. S^POffi 

Vi;'X KSSrofiSriBSiJfc^JI^-ctrS i 5 ki" • ia:*iSil'ffiU55'J: 5k?i0^!K$ixTi3!J-;-S:tePJh*--eS 

5<^d5SSLV\ ■ ". ' ■ ■ SP(Dft^*|SU'#t!)W«gT-fe5i'^fc. ^2yX/U«|5 
[0.0 3 6] ;t,*>5^x X/wlHJO^-H-etutcuv'^^. . 7 6.f±,.StgP.(^S#^r^tc:JSt;55<fc 5t;i?lgfig;$tuT:*3 

h?S#t*&#SriS^i>T; -rxTODVX/vSBfc^fi-S^v? so t)\ «:KP±:*r-^^gp©ffi3a*|S](c^lijBll6-e$>5, 

;^ H^«t^»SrWJkfM»-e#5J;5kL,Tt J:v\ -t-bT.^Hi'/Xyw^fjSY 5tt*«p©«ia:i^i«i]|c}BoT 

(c) E113 (b) 'IC^-TJ; ■t'*§|J»c;^ y J/ h 5 laB^Hfc^^to;^ y j/ K7 5 a~7 5 c Sr'T L-TVn 

1 ?r*-r5/X>'U-g|J6 Oft. Mi«(iy{c::a»©/jN?L4 1 • 5. ^-i^lfUOX y 5/ h 7 5 afiftt>ft$iSft<,.^nk 

Sr'fi-t-S/X^i'gpe 0 girSrM^-^fc-^Tffli/^-CfcJ: ^^i^Sl^raSB© i MOxy-:/ h 7 5:b ttrttki!fet>-C 
VV" • • • ' ■' ■ • > ■ ft<\ *'b'^jatB«3 lMo;^y's' b7 5 cf4*t>ffi</^ 

[0 0 3 7] (d) r 2 HJSJi^^WV X/Vg|5 5 0 . oTV^^V y:y ' 

6 OSrllt^T. MtHiSM^ilRlilttl^v':^ hjSWPtm ;^y s/ h 7.5 a>iMoxy s/> 7 5 b> 1 >tt<??;;^ y s/ 

suf*?jh*ja»«)jci^ 0 jg-f-r i:- ioT. « 1 <D:(^r6] ■ : 1^ •? 5- •; i- • ' I M J i ' V 

t^5x't5v"^/tV-'vX/V|fP6 0' f , 6 0 g.Srffll^T. ■4o^..:^Ip]^.rfii<oXiae§tvfc■^i^^'i^^^l^^^ 7 6 

•«fe!?iS1-J: 5k tT'yj:v\ :• ' • • '-^fifr iiSyi,X/i>gB7 S(D;^ytV h 7.5 b<Dg^ 

• ( 0' 0' 3 8 1': m ^nmrnmy-mrn'm:! Rx^m^ nis^^ ■• • .■.•T% -iJi-^{a!i<DX'y:> h.r-evc cds-^ {4inv'X>t'§5 75© 

Ufcjds, lRl'i>'(??^^^mi^SrFBl:55:6<)lcv f [ O O 4 1 ] ^:.tT. y j/ Hk»4; ^BSUtr U'v^^?. h 

•f-o wCOlil{c;T^$E-^y Xy-t-gB^ o'tt. S«.p<DlHie'# ■ y -y K*>?i"<oVv';^ hf^(0#tja'.i?''f-^^^^^^^ 

t^Tu^s. -e tT'. ^-'ioiSiHsdttafcco^y s/ h 7 1 • • ■ ■ w^mi^^m^-r^m-^iiv-^-rmiT ia) iz^-rx 

a . 7 1= b . 7 r"c , -7 1 d ;6S / XyVgB 7 0 osMtf^S* bo ^\z, ^1 /X/Ug|J'7 5 5rS«? P'©S#:^|fi]{C^i!)$ii: 
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^fBt^S:atS<i-?>o. ?)c{c:>.igi 7;(b) (c^-rj;5- 
Id . H 2 / X/vgi5 7 . 6 SrStg P oMja^r,[p] {c^lb $ 

tf-^lfBOM^IgJlK C 0 t , tfTrggBpS^^tOM^ffl^ 10 

[0 04 21 (b) iai7 {h) \z.n^iri:ofiWi^(of^ 

s.-r, mis (a) ic.T^-riptc.i/x/vgB 

7 5Sra«PcD*^:^|S]{c^ib$-1i:;^C/!)5 5>^§.>«>y h 7, 

5 a~7 5 c*=>fe<OW'v?;=^ hjS<^#tl&^'r 5 
UT. ««P(Dft#:^I6l{cftV^^*tSiaS^*tgPcDMa 

5, 8 (b) ti/T:LTv^5, .^fel::. 

10 0 4 3] m 1 7 (D^ t mtmi»(DWiWc ■ 

(c) i^fc, Ell 9}-*-f .»*K-h*^t?X, Y:^ 

1 t\ ■ ^Jlg|J<^>a*M^C 2.i: Sts IH'^tcjf^^fa 



[0044] ( d ) * fc. ^ 2 IIJfe?f^ffilc*5«t 5 El 1 1 
;j;i^L£/X/W$B5 0$r. StgPOlalte^'OObi;^^ 
ii-5{aStcf^Jh$-ti:T^tt, /X/wgUS 0/5^t>'?g[S:Bttti 

Uo-?S«PSr.l-8 0* |a]fc$-&5r ilcJ:oTt>. M 
*?a^'$:Pl'L->tcf0^-r^:ii:dS-e#5, ^fel-. Ell 1 

bfc / X^vgC 5 0 ■^^ji^(r)9: $ CO t (D Sis P « 

6 0* igte$*5rt(;i.toTtM*^i^Sr'lRl'At?^?i^^; 

[0 04 5] [^4 mmj&m] mzo 4mmm^ 

^-to :iw^^JT?»±/ S^5P©ft#*i^lcM^'2o(Dv/X' .. 

/UgC 8 3 . . 8 4 UXl ''■So ^ 1" / ^^I'p^.'S liSfl^j; . 
POSja3^[6HCfiioT 2'-ocd;^ y y h-8 3!a'' 8 3 b ^ ' 
#LT*5!9. ^2 y X/va5 8 4^iS«P.ClM)a:^r&]^C)e■ 
oT 30(0;^ y 5/ h 8 4 a , 84b, 84cSr*tTV'' 
5„ 1) y H 8 3 a i ;^ y 5/ K 8 4. a i: liStSW**:^ so 



fc, :^ys/h83btxyyh84ci: <DB§'^t>ID^T 
foSo i^lt. X y y h 8'4 b tt26«P<0Mia^ri^w4'*: 

[ 0 0 4 6 1 y -y H 8 4..b ys/h84a = 84c 
>;^ys/h83a = 8 3 b 

^ © J: 5 ?5clliS?f^«X*fi. . ^-f^ 1 RXfm 2 / X^u^B 8 
3, 8 4 ^S«cO«^*(S] (la 2 0 (^^epM:^[6]) lC# 

Wi^-^^iA^h. ^,1 /X-'V^ss 3(o;^^■^£rffiv^-cS^5Pro 

Ji^^-rSo ^fcl-^ S«PSr90* (Hlte^-lirv. mJKiW/X 
/v^8 3, 8 4Sr^i:.fia5;^I^i] (1212 1 
If^m^-^^ii)^. 2 / X/ugP 8 4 (O^^^SrffiV-'XS^roM 

[0.0 4 7] r<0j:5Jc:L.-CJi^fig;$ix5W:X^*tl«Sr 
lil2H::^i-. l2I^cJoV^-c. Hj^XS^i-^acttHi /X- 
/VtB 8: 3 »c J;-3T?i^A£$nfcM^«l*R:X *) !9 -^^lilft 

x^i-ii^jiB 2 / x/i^as 8 4 (;i J: o -c ^fl^^^ 

[ 0, 0 4 8 ] . [m 5*J!l?^fl|] .tfIfB'&*JS?^fi8XI*> a 
«p{cw":^:x hfl^SrM*i-5XSi:»«PSrlHlte$-*T 

Ttiv^. rt0^ySrl212 2lc:^i-o l21Jc,T%-rSBf4. M 
v?8 5 |e]|if£fl:X7'-i^?8 6i:4:#L 

Sfc«)<oa8:ii|D7Ks/ K (la^-lir-f) ;65|S:(tbtvTi/^5„ 
. [0 04 91 &;fi5i«!!S;^X— v' 8 5 (±, 0iJx(iMIB^ 1 

iiJsji^fl§x^Lfc;j;5/i/x/i'«iJ7 wmm'^^Q 

0 t^r^LT V^So r rx<r5S^g^it^a9 OttlHl^L 
/X/ua7tt, SSiS^^^«9 OW^ffiJCfioT 
' ill©^Pp*|fi]lC^IiiPltgXfc5,-^fcr.<DyXyu^fB7tC 

[ 0.0 5 0 1 ifc. [Utettifc-Xxr—:;' 8 6 (4. StSSr« 
}f L-ClE]te^|g^iStS@e^«9 riSr^TLTi^S. 
X«lH]tege9 itt. la^b'fc^'^*-^'^©lil^«^- 
;ffT'(4, v'8 5^C*J^^T, tuxELfc<t5 
./iRa^Jc^lgctcui^x h?SiSM*$tu5. ^rUT, :i<0[!9 

» [00 5 11 r r Xf4> 1 o©;i^7"— v?T^*^U5|H]te 
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[0 0 5 2] 

[«PJ<^^*] JW±«J;5(-. *|gPJ»Cj;Htf. 

[021 M^Ms^co / :^/i^n(Du^m^mo 
m 3 1 M**asNf©-4^«g*^-t-«liiSEffililo 

[0 4] 0 2 (^IV-IVifS0, 

[0 5\'m.^mm(oumm^^^irzfo y^j'^s;®, 

[0 6] 'M^SSOT^y^^n-^^- h. 
[0 7 1 M*3Se<0ft|^7 n-^^- 
[0 8] M*toS^W-^flg=Sr^-t-¥ffi0c 
[0 9 ] ^ 1 Hmji^lSo^Jl^fiBjjc: J; 5Jfe*4^i«iSr^-t-S 
fficoip®0o 

[010] *i6ig(o^ 1 mmmmi(oi&<D^mmK is/ 
"x;va5K)jsffi0„ 

[01 1] *5l5q<0^2|imj1^^(Cj:5y X/vSB©j£® 
0, ■ . 

[012] tiis^mi2m}&mmi^xi>msijtmi:^i-mm 
[013] tiriE^ 2 mmmco^mm^ ± 5 / x/ugB© 
[01 4] :^^^<bm3mmmm\:ixi> y y^^i'Uo^^m 



14 

[015] wiEm 3 %mmm\z j; 5 ^**iffisr^-f-«« 

©¥ffi0, 

'.[016] wiEm 3 nmMm<omm\^ii^ / ^>\^n(r> 



[017] mFlBm3ltJ£J^«ioa:?^fi^t-J:5M^t^«iSr 

[018] BufB^3|liiJ^fiOSrj(DSf?i^0i|»c:J:5/X/v 
§|5Si;'M*^^«l ?Sr.^i-¥E0. 
[ 0 1 ■ 9 ]• HtriB^ 3 %-mm(r> ^ h \:i%\\<r>m&m\^ i. 5 
10 yX/wg6SU?a*4^t^Sr/T^-r¥ffi0,- 

[020] J^IBWwm 4 HlfeJl^ffitc i 5 y X/vg8St;s 

[02 1] HfitS^4^Jfe?F^ffi(cj;5m*4^li(O¥ffi0„ 

[02 2] :^%m(D'm5mmBm\^^^mM^m.<Di£^ 
«s;0. 

[^?-§-(Dt;il31 

1 im.^ 

4 mi^^mu 

5 i^i^^ HS^tti^lflJ 

20 7; 4 0, 5 0, 60 a~6 0e. 7 0, 7 5, 7 6. 
8 0,8 3, 8 4/ X/VSi5 
1 8. 6 1, 6 2, 6 3 hmm^H' 
20, 51, 7 1a~71d. 75a~75c. 76 
b, 76c, 80a, 8 3a, 83b, 84a~84c 
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